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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR LI 14. Applicant's submission filed on August 5, 2004 has been entered. 

This Office action addresses claims 1-20. Although claim 1 has been amended, all the 
claims remain rejected under 35 US C§103 for substantially the reasons of record. This action is 
non-final. 

Claim Rejections - 35 JJSC §103 

2. Claims 1, 3-7, 1 1, 14, 15, 17, 18, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over DE 19648995 in view of Allen et al (U.S. Patent 4,293,396). 

U.S. Patent 6,376,1 10 to Koschany is taken as an English-language equivalent of DE 
'995. Regarding claims 1 and 15, Koschany ' 1 10 is directed to a fiiel cell comprising a proton 
exchange membrane electrolyte (4) and grooved bipolar separator plates (6) adjacent the cathode 
(2) (see abstract; Fig. 1). The grooves of the separator extend continuously in completely 
spanning the separator surface between the edges thereof Hydrogen is supplied to the anode. 
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while air is supplied to the cathode (see Fig. 1). Liquid water is sprayed from a nozzle (17) into 
the first end of the grooves and into contact with a surface of the cathode, thereby maintaining 
the electrolyte membrane in a moist condition (see Fig. 1; col. 5, line 53 et seq.). Regarding 
claim 15, the liquid water also evaporates in the flow passage (see col. 5, line 41). Regarding 
claims 3, 4, and 17, the optimum quantity of spray water is calculated as the quantity determined 
to maintain a proper moisture content within the electrolyte membrane and the amount of 
sprayed water is subsequently controlled (see col, 6, line 62 et seq.). Regarding claims 7 and 18, 
this quantity of water also maintains the temperature of the fiiel cell within a predetermined 
temperature range (see col. 7, lines 6-10), Regarding claims 5 and 6, the water is sprayed 
directly onto the surface of the cathode and is dispersed over the entire surface thereof (see col, 
5, Hne 32; col, 6, lines 55-61). Regarding claims 1 1 and 20, the membrane has a thickness that 
allows water to permeate therethrough (see col, 5, line 43), Regarding claim 14, the separator 
grooves are vertically oriented, whereby the supplied water falls by gravity in traversing the 
grooves (see Fig. 1). 

Koschany does not expressly teach that the cathode is provided with water repellency by 
providing it in the form of a carbon cloth embedded with PTFE, as recited in claims 1 and 15. 

Allen et al. is directed to a gas-diffusion electrode for an electrochemical cell (see 
abstract). As described in column 3, line 50 et seq., the electrode comprises a carbon cloth 
embedded with TEFLON® (PTFE) and catalytic material. The catalytic material may comprise 
carbon-supported platinum (see col. 4, line 2). As well as being embedded in the pores, the 
catalytic material may be present on the surface of the yams of the cloth (see col. 4, line 35). 
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Therefore, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because the artisan would be motivated to use the 



electrode of Allen as the cathode of Koschany. In column 5, line 41, Allen et al. teach the 
following: 

in the CftK cf rlM ct^bon pap«r si^bfttr^te. While we do 
not msh to bt facid to any partici£lBr theory^ it is plausi- 
ble to &tt?ibute iht imp^rovcd perfcrmimce of tbe elec- 
trodes of thiB invention to xi^ usifonnity of cataiyst 
Eayer everJy embeddfid vfiiMn the cloth, to the ^ort < 
d]ff(;Hon path of the gas to saad even catalyst kycr^ to 
the moTt: unlfbrm find greater dlFS&t exposure of oa;t& 
!y$t to the gss; and to iht luwzrtHxictnc resistivity of t]i£ 
substrate C03fipAf-ed to that to the Teflon*oQeitedi hydro- 
pliobic paper substrate. The doth~tms«d electrodes are • 
also somewhat stiffened aiid are not frasiie and retain 
nsschsnical ^stability aitd dectrcchCTic&l perfOf4mtt06 
ov£r thousands of operatizig bcurs. "Die c&talytic car* 
bon-to-ctt^a doth binding mvolved in thia ssruciure 
moreovefi provides the furth^ d^reable attribute of . 
dmllar temperature (^efficients of expansion end con- 
traction recsalting m tnechanical mttgrityv 

As such, the artisan would be motivated to use the electrode of Allen as the cathode of Koschany 

in hopes of obtaining these advantages. 



3. Claims 2 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over DE 
19648995 in view of Allen et al. as applied to claims 1, 3-7, 11, 14, 15, 17, 18, and 20 above, and 
further in view of Sanderson et al (U.S. Patent 5,085,949). 

DE '995 (Koschany '110) does not expressly teach that the quantity of water sprayed is 
controlled in response to the output voltage of the fuel cell, as recited in claims 2 and 16. 

Sanderson et al. is directed to a fuel cell generation system wherein an abnormal state in 
the cooling unit is detected based on the output voltage of the fiael cell (see abstract). 
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Therefore, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because the artisan would be motivated to control the 
quantity of water of the system of Koschany in response to the output voltage of the fuel cell. In 
column 5, line 20, Sanderson et al. teach that "the system is capable of rapidly and positively 
detecting an abnormal state where the upper stacked cell temperature rises to a predetermined 
temperature or more. It results in preventing the breakdown of the cell caused when the system 
is kept operating the abnormal state and offering a great effect in light of safety of the fiiel cell 
and plant operation," Accordingly, the artisan would be motivated to control the quantity of 
water of the system of Koschany in response to the output voltage of the fuel cell. 



4. Claims 8, 9, and 19 are rejected under 35 U.S.C, 103(a) as being unpatentable over DE 
19648995 in view of Allen et al. as applied to claims 1,3-7, 11, 14, 15, 17, 18, and 20 above, and 
further in view of JP 5-29013. 

DE '995 (Koschany '110) does not expressly teach that the quantity of water sprayed is 
controlled in response to the output power of the fuel cell, as recited in claims 8, 9, and 19. 

In the abstract, JP 5-29013 discloses a fuel cell system in which the flow rate of the 
cooling water is controlled in response to the output power of the fuel cell. 

Therefore, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because the artisan would be motivated to control the 
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quantity of water of the system of Koschany in response to the output power of the fuel cell. In 
the abstract, JP '013 teaches that the power generation system is operated "optimally" by 
controlling it in this manner. Accordingly, the artisan would be motivated to control the quantity 
of water of the system of Koschany in response to the output power of the fuel cell. 



5. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over DE 
19648995 in view of Allen et al. as applied to claims 1, 3-7, 1 1, 14, 15, 17, 18, and 20 above, and 
further in view of Watkins et al (U.S. Patent 5,200,278). 

Regarding claim 13, DE '995 (Koschany ' 1 10) further teaches in column 7, line 15 that 
the air/water mixture leaving the cathode is recirculated. 

However, the reference does not expressly teach that water is separated from the cathode 
exhaust gas, as recited in claim 12. 

In column 8, line 61 et seq., Watkins et al. teach a water separator (174) which removes 
the water from the cathode exhuast stream (170). 

Therefore, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because the artisan would be motivated to separate the 
water from the cathode exhaust gas of Koschany before recirculating the water to the nozzle. In 
column 3, line 6, Watkins et al. teach that "[w]hen using substantially pure reactants, the 
unconsumed reactants exiting the fuel cell stack are recirculated to minimize waste. Water in the 
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gas stream exiting the fuel cells is accumulated in a separator or knockout drum, where the water 
can be recirculated and used as a coolant or drained from the system." Accordingly, the artisan 
would be motivated to separate the water from the cathode exhaust gas of Koschany before 
recirculating the water to the nozzle, 

6. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over DE 19648995 in 
view of Allen et al. as applied to claims 1, 3-7, 1 1, 14, 15, 17, 18, and 20 above, and further in 
view of Kleinberger et al (U.S. Patent 5,350,1 17). 

DE '995 (Koschany '110) does not expressly teach that water is sprayed at a 
predetermined constant pressure over a predetermined time, as recited in claim 10. 

In column 1, line 58, Kleinberger et al. teach a humidifying apparatus in which water is 
sprayed at constant pressure for predetermined cycle periods. 

Therefore, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because the artisan would be motivated to spray the 
water of Koschany at predetermined constant pressure for a predetermined time. In column 1, 
line 55, Kleinberger et al. describe this arrangement as "preferred." Furthermore, in column 10, 
line 52, the reference teaches that "[s]ince the amount of water pressure affects the quality of 
mist emitted from the mist nozzles 59, the pressure regulator 901 and the feedback line 92 help 
to ensure optimum mist quality." Accordingly, the artisan would be motivated to spray the water 
of Koschany at predetermined constant pressure for a predetermined time. 
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Response to Arguments 

7. Applicant's arguments filed November 10 and August 5, 2004, have been fully 
considered but they are not persuasive. Applicant asserts that the combination of Allen and 
Koschany is improper since Allen does not fairly suggest the use of non-liquid electrolyte fuel 
cells. However, the disclosure of Allen at column 10, line 1 1 ("[t]he electrodes and assemblies 
of this invention are useful in many electrochemical cells including those referred to above") is 
still believed to suggest fuel cells other than liquid electrolyte cells. The cells "referred to 
above" include liquid electrolyte and chlor alkali cells, among others. Thus, the disclosure that 
the electrode is useful in many cells, including tho^t referred to above, clearly does not limit the 
invention to Allen to only those cells "referred to above." 

Additionally, it is noted that Allen's discussion of "flooding" is also applicable to PEM 
fuel cells because these cells are knov^n to have flooding problems with product or 
humidification water. See column 1, Hnes 49-64 of Meltser (U.S. Patent 5,763,1 13), cited 
herewith. 

Regarding the amendatory language in claim 1 reciting the step of "providing a film of a 
platinum group catalyst on a surface of the cathode," the disclosure of Allen is considered to 
meet this limitation because the reference teaches that the catalyst is present on the surface of the 
cloth as well as embedded in the pores therein (col. 4, lines 30-36). As such, a film of the 
catalyst particles is "provided" on the cathode surface. 

Applicant further states that "[wjhile that teaching may be motivation for substituting the 
cloth-based electrode of Allen et al for the 'teflon-coated paper substrate' of the prior art, it has 
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no relevance to the bipolar plate anode and cathode of Koschany." However, the anodes and 
cathodes of Koschany are not "bipolar plates." Koschany is in fact silent as to the exact structure 
of the anode and cathode. The bipolar plates are merely the separator plates between the fiiel 
cells. Carbon paper substrates, being common the art, thus are not excluded from being present 
in the electrodes of Koschany. Thus, the advantages disclosed by Allen of the cloth (i.e., woven) 
electrode relative to the paper (i.e., nonwoven) electrode would still be relevant. As such, it is 
submitted that the artisan would still have motivation to use the cloth electrode structure of Allen 
in the fuel cell of Koschany, 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jonathan Crepeau whose telephone number is (571) 272-1299. 
The examiner can normally be reached Monday-Friday from 9:30 AM - 6:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Barr, can be reached at (571) 272-1414. The phone number for the 
organization where this application or proceeding is assigned is (571) 272-1700, Documents 
may be faxed to the central fax server at (703) 872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
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applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Jonathan Crepeau 
Primary Examiner 
Art Unit 1746 
February 2, 2005 



